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The structures yielded three significant observations. First, ␦ was shown to have a structure quite similar to that of ␦Ј, the first clamp loader subunit whose structure was determined (Guenther et al., 1997). Previous sequence analyses of the eukaryotic clamp loader RFC revealed not only significant similarity with subunits of the prokaryotic clamp loader (␦Ј and ␥ for E. coli, T4 phage gp44), but also with a large number of proteins that constitute the AAA ϩ superfamily of proteins. However, these sequence analyses failed to uncover any Figure 3A ). This hydrophobic pocket is located at the base of the interdoattributes of the interaction described for ␦ and ␤ are likely to be conserved. main connecting loop of the ␤ clamp (Figures 1 and 3A) . The structure suggests that insertion of this "hydrophoThird, comparison of the structure of a ␤ monomer in its normal, dimeric form with that from the ␦ 1-140 -␤ mt complex bic wedge" (labeled ␤ interacting element, BIE in Figure  2 ) will cause a reorganization of the interdomain conrevealed a reduced curvature of ␤ in the ␦ 1-140 -␤ mt structure relative to that in the dimer ( Figure 3A , compare open necting loop, resulting in a conformational change in ␤ that may facilitate clamp opening. Figure 3B shows a and closed forms in Figure 3B ; and the curvature shown in Figure 3C ). If modeled onto the structure of wild-type hypothetical clamp opening, in which the ␦ fragment was shoved into the pocket of the ␤ clamp. In reality, dimeric ␤, the distortion in one monomer would result in an approximately 10-14 Å opening of the clamp, which an ATP-driven process opens the ␥ complex and exposes the ␦ subunit so that it can bind to the clamp. is sufficient to allow passage of ssDNA into the center of the ring ( Figure 3B ). Coupled with the observation Amazingly, the pocket in the ␤ clamp that binds to the ␦ polypeptide is the same pocket present in PCNA that ␦ is inserted into the ␤ subunit, these results lead to the conclusion that ␦ acts as a molecular wrench that clamps that interact with specific peptides in DNA poly- 
